Objective: To evaluate the risk of developing perioperative lesions due to surgical positioning in patients submitted to elective surgeries. Methods: This is an analytical and longitudinal study carried out with 45 patients in a public hospital of medium and high complexity in the state of Piauí. The following data was used: perioperative evaluation instrument, Numerical Visual Scale, Braden Scale and the Risk Assessment Scale for the Development of Injuries from Surgical Positioning (ELPO). Results: Participants aged ≥ 46 years had a higher risk, and there were 33.4% of hypertensives among the 35.6% with comorbidities. The most prevalent position, with 64.5% was supine, with only 2.2% cases of pre-surgical injury. Regarding the risk for positional lesions, 68.9% presented low risk. Conclusions: 31.1% of the participants were at high risk for developing positional lesions, related to age and comorbidities.
INTRODUCTION
The change in the epidemiological profile and the increase in the life expectancy of the population led to an increase in the complexity of surgical procedures. The prevalence of chronic diseases lead to the need for continuous treatment and to discussions and dependency, referring patients with increasingly complex cases to "surgical anesthetic practice" thus implicating in the planning of assistance ( ¹ ) . In February 2017, throughout the national territory, 48,100 hospitalizations took place, 730 of which were in the state of Piauí, for surgeries of the genital-urinary, circulatory and musculoskeletal systems, in addition to thoracic surgeries (2) .
The position of the patient in the perioperative period is a responsibility of the entire surgical team, and is a variable according to the procedure planned, aimed at avoiding maladies (3) . Its objectives are the adequate surgical visualization, the guarantee of the patient's dignity through avoiding inappropriate exposure and establishing the airways, venous access, devices and equipment for monitoring, in addition to promoting adequate perfusion and circulation, protecting muscles, nerves and bone prominences (4) (5) .
The main risk factors for the development of perioperative lesions include: age, weight, mobility, general health state and/or associated comorbidities, especially diabetes or vascular disease, length of surgery, excessive humidity, pain, surgical risk classification from the American Society of Anesthesiologists (ASA) and the impact of anesthesia (5) (6) (7) .
Despite the many advances in the medical-surgical field, there are still little guidance for the health care routine concerning actions related to the safety of patients and the ergonomics of the professionals when it comes to surgical positioning. However, the availability of equipment or their lack of adequacy were reported as decisive factors for adverse events, especially involving operative beds and arm boards in situations that demand the patient to be in prone, lateral or lithotomic positions (5) .
Direct and localized prolonged pressure may result in changes in the capillary blood flow to the structures, leading to arterial hypotension and increasing venous pressures, consequently leading to lesions through pressure, nervous and visual lesions. In a study conducted with 172 patients, 12.2% presented some type of perioperative lesion (8) . From these, 9.9% reported intense pain in pressure points and 4.7% reported peripheral neuropathy. From these, 3.5% were sensitive and 1.2% was motor neuropathy. Thus, anatomic damages such as pressure lesions, nervous damage and systemic physiological alterations can be consequences inherent to positioning (3, (6) (7) (8) (9) . Such incidence is worrying, and requires greater efforts in the setting, since the repercussions of the damage provoked involve an increasingly long hospitalization period, the need to readdress limitations or disabilities of the patient, in addition to increasing the costs to health services.
Therefore, this study aimed at evaluating the risk of developing perioperative lesions resulting from surgical positioning in patients undergoing elective surgeries.
METHOD
Longitudinal and analytical study, conducted in a hospital of medium-to-high complexity, a reference in the state of Piauí. It was elaborated from the monograph presented as the nursing degree conclusion paper at the Federal University of Piauí (10) , from September to November 2017. The population of the study included 5 patients who had undergone elective surgeries. The sample was selected by convenience and made up of 45 patients who fit the following inclusion criteria: being 18 years old or older and undergoing gynecological, cardiovascular, urological, or orthopedic surgeries. The exclusion criteria included those who had restrictions that prevented the application of the assessment instruments or had their surgeries cancelled.
Data collection was carried out using a form with sociodemographic (gender, age, profession, origin) and clinical data (Body Mass Index -BMI, comorbidities, pain related to the surgical site and other types of pain in both before and after the operation, pressure lesions (PL) in the preoperative stage, previous pressure lesion, risk classification according to the Braden Scale and physical limitations) (11) . The Scale for the Assessment of the Risk of Developing Lesions Resulting from the Surgical Positioning (ELPO), validated in Brazil, was also used (11) . The scale is made up of seven items (type of surgical position, length of surgery, type of anesthesia, support surface, position of the limbs, comorbidities, and the age of the patient), measured in a five-point Likert scale. The final score can vary from seven to 35 points, and patients with a score of 20 or higher were classified as having being under a greater risk (11) . The Visual Number Scale has as one of its objectives the attribution of a score from 0 (no pain) to 10 (maximum pain) through a ruler printed to track pain and measure it when present, facilitating the understanding of patients with good visual acuity. Among patients with reduced visual acuity this process was carried out verbally.
The possible participants of the research were identified through surgical schedules according to the studied specialties, confirming their inclusion in the research after signing the Free and Informed Consent Form (FICF). In this moment, the first assessment was carried out. The integri-ty of the skin was observed, as well as possible motor and sensitive deficits and the application of the pre-operative instrument, the Braden Scale, and the Numerical Visual Scale for pain tracking. Complementary data was acquired from the patients' records.
The second assessment was conducted at the time the patient entered in the surgical room, before anesthetic induction, filling the first part of the ELPO. It was finished in the immediate post-operative stage in the Post-Anesthetics Recovery Room or in the Intensive Care Unit, depending on the surgery conducted and on data regarding the time and variation of positions during the procedure.
On later evaluations, the post-operative instrument was applied until the discharge of the patients or until the fourth day, if they were to stay in the room for a longer period. For seven participants, the last day of the field research was 11/01/2017, as they had been on the post-operative stage for four days already and had not been discharged until this date which, due to statistical reasons, was selected as the last day of the research.
Data from the study were processed in the software IBM ® SPSS ® 21.0. Descriptive statistics were calculated for the quantitative variables, such as means, medians, standard deviation, interquartile range, minimums and maximums; for the qualitative ones, the frequencies were found. In the inferential analysis, the Chi-Square Pearson's test was used to find the associations between the risk of developing pre-operative lesions and the characteristics of the patients. When the assumptions of this test were not confirmed, Fisher's Exact test was conducted. The variables were dichotomized to calculate effective measures. For the quantitative variables, the median of data distribution was considered for categorization. For the significant associations, the reason of prevalence (RP) and its respective confidence interval (CI) were calculated. The percentages on the contingency table were calculated in relation to the total sample. The significance level as that of 5%.
National and international ethical norms for researches involving human beings were respected. This research was authorized by the reference state hospital and approved by the Research Ethics Committee at the Federal University of Piauí, under protocol n.º 2.256.511. The research was in accordance to Resolution 466/2012 from the National Council of Health, which regulates research projects involving human beings as a whole (12) .
RESULTS
From the 55 individuals initially listed, 45 patients effectively participated in the research. The losses were due to cancelled surgeries. Their mean age was 50.9 (±15.6), with a minimum of 22.0 and a maximum of 88.0 years of age. Most patients were female 35 (77.8%); 16 (35.6%) were maids and 14 (8.9%) household workers, while 11 (24.4%) were retired and 24 (53.3%) came from the capital of Piauí or other municipalities in the state, 21 (46.7%). They were classified according to their clinical aspects (Table 1) , evaluated and classified according to the risk for the development of perioperative lesions resulting from surgical positioning ( Table 2 ). The associations between the risk and the characteristics of the patients were verified ( Table 3 ).
The body mass index of the patients was, on average, (±DP), 25.2 (±4.6) kg/m², varying from 15.8 a 26.8 kg/m². 16 patients (35.6%) presented some comorbidity, standing out: systemic arterial hypertension in 15 (33.4%), vascular disease in 10 (22.2%), Diabetes Mellitus in 5 (11.1%) and heart disease in 5 (11.1%). Pre-operative surgical site related pain had a mean of 5.3 (±2.3), varying from 4.0 to 8.0 points in the visual scale for the 3 patients (6.7%) who presented it, while pre-operative pain that was unrelated to the surgical site in the pre-operative had a mean result of 5.4 (±2.3), varying from 3.0 to 9.0, among the 5 (11.1%) which stated to feel it (Table 1) .
Pre-operative pressure lesions were presented by one (2.2%) patient, and 3 (6.7%) had a history of previous PL. 4 patients (8.9%) were classified as at risk for developing pressure lesions in some level, according to the evaluation of Braden Scale, while 8 (17,8%)presented some physical limitation, mostly associated to age 5 (11,1%) and paralysis 2 (4,4%). Post-operative pain related to the surgical site had an average of 3.5 (±0.7), varying from 3.0 to 4.0 points in the visual scale, for the 2 (4.4%) patients who presented it. Only one (2.2%) patient related post-operative pain unrelated to the surgical site, with a 2.0 level in the visual scale ( Table 1) .
The development of pressure lesions was evaluated in the immediate post-operative and up to the fourth day after surgery. Only one (2.2%) patient had this problem. 38 patients (84.4%) received hospital discharge and 7 (15.6%) were hospitalized for a period of time longer than that of data collection. The mean interval of the evaluation between the surgery and the last evaluation of the patient was 5.5 (±9.1) days, varying from one to 33 days.
The mean ELPO score was 16.9 (±3.9), with a minimum of 9 and a maximum of 25.0. In the end, 14 (31.1%) patients who underwent the elective surgeries were classified as being at a higher risk, while 31 (68.9%) presented lower risks.
The highest score medians (±IQR) were found in the surface support items 4.0 (±3.0), with a maximum of 4.0, and type of anesthetic 3.0 (±1.0), with a maximum of 5.0 points, in which the most significant contributing charac-teristics were the use of foam and cotton cushions (62.2%), in addition to regional anesthetics 31 (68.9%), general anesthetics 9 (20.0%), or both 3 (6;7%), as shown in table 2.
For the other items, the patients with the most grave characteristics were: 13 (28.9%) in lithotomic position and 2 (4.4%) in prone position; 11 (24.4%) were submitted to surgeries that lasted from two to four hours and 2 (4.4%) who underwent surgeries for four to six hours; 16 (35.6%) with knee elevations above 90º or lower limbs opened in more than 90º, in addition to 6 (13.3%) whose knee elevations were less than 90º and whose lower limbs were opened in less than 90º or whose neck was not mentosternal aligned; comorbidities 16 (35.6%) and older ages 12 (26.7%) ( Table 2) . Statistically significant associations were found between the risk for the development of lesions resulting from surgical positioning and age (p=0.013) and systemic arterial hypertension (p=0.039). 46-year-old or older patients were 3.5 times more prevalent in higher risk classifications than those who were younger than 46 years old; and those who presented systemic arterial hypertension had a 2.7 times greater prevalence (IC95%=1.131 -6.290) of higher risk classifications when compared to those who did not have this problem.
DISCUSSION
In the hospital where the study was developed, 68.9% of the patients who had undergone elective surgeries in the specialties researched were under reduced risk, according to the ELPO, with a mean score of 16.9, a minimum of 9.0 and a maximum of 25.0.
The most commonly related position in this study is regarding dorsal decubitus, whose prevalence was 64.5%. It is the natural position of the body when resting, allowing the professionals to set the back of the client and their vertebral column on the surface of the surgical bed, making it easier to reach thoracic and abdominal regions, as well as upper and lower limbs. Despite that, this position offers the risk of many muscular and nervous lesions due to compression and elongation (13) (14) (15) .
The support surfaces set on the bed and made with foam or gel are considered less effective to protect the skin, while those whose surfaces are made of viscoelastic polymers and dynamic air cushions or micropulsing systems work well to alleviate the pressure, and are effective in the protection of the perioperative period (13) . Although it is not understood as an ideal situation, one of the strategies used during surgery to replace the surfaces of the cushions made of foam and viscoelastic was the use of cotton cushions in 62.2% of cases, as a tool to continue offering health care and promoting safety more effectively than would be the case if the patient was set on the table with no support to decrease pressure.
Therefore, positioning strategies using support and rest surfaces promote higher safety and contribute to preserve the integrity of the skin and reduce the impact of nervous, articular and muscular pressure (13) .
Most patients were female, employed, and came from the capital of the state. The female gender had the highest prevalence, since it represents a majority in the profile of the population and in the sample, in addition to having a higher knowledge about their own health and being more worried about it, which leads them to seek health services more frequently and to more notifications (16) (17) .
It was possible to find that 37.77% of patients had comorbidities. From these, only 37.5% had systemic arterial hypertension, since in a universe of 17 patients with comorbidities, 16 had hypertension and the other pathologies were associated to it, being diabetes mellitus the second most common with 25%, followed by heart diseases with 12.5%, and the associations between them with 6.25% each, which are: hypertension with vascular diseases, hypertension with vascular diseases and pressure lesions, and hypertension with vascular diseases and heart diseases. Studies have shown a prevalence of arterial hypertension which is higher among women from all age groups. In another study, arterial hypertension had a prevalence of 16.3% in adults younger than 59 years of age, and the chance for hypertension increased in 10% for each year of life (16, 18) .
Indicated as one of the most prevalent morbidities, especially with the change in the clinical and sociodemo- graphic profile in Brazil, the arterial hypertension may affect the sensory capabilities, diminishing blood flow and, consequently, oxygenation, increasing the likelihood of pressure lesions. In addition, a retrospective review with more than 380,000 cases showed a significant relation between hypertension and intra-surgery neuropathy, with an incidence of 345 from all cases with lesions (19) .
The second most common, with a 25% incidence in this study, were the cases of patients with diabetes mellitus, reported in similar studies as being 24 times more likely to develop nervous lesions during the surgical procedure, since this morbidity generates a reduction of the potential of action of the sensorial nerve and of the speed of conduction of the potential of action of the muscle, when under light ischemic stress (17, 19) .
The mean age of the participants who underwent elective surgeries in the research was 50.9 years of age. Such data corroborate the findings of other studies regarding skin integrity, since the incidence of lesions in elderly patients is attributed to physiological changes in the structure of the skin, such as the diminution of its elasticity, blood flow and nutrition, as well as the processes of cellular reposition and healing, which makes the skin more frail and susceptible to interruptions to its integrity (16) .
With higher life expectancies, elderly patients are increasingly more subject to surgeries of myocardium revascularization, demanding more intensive care due to the risk of post-operative complications when associated to factors associated to advanced age, leading to an increased hospitalization time (17) .
Regarding the length of hospitalization, the research took place with a mean of 5.5 days of follow-up, and a discharge was the outcome for 84.4% of patients, while 15.6% had a longer hospitalization time than the length of data collection due to complications in their general health state, especially in the cases of cardiac surgeries.
Another complication very commonly addressed by specialists is pain, which is a factor indicative of complications and possible delays in the recovery process. In a study conducted with women in the pre-operative stage of gynecological surgeries, nearly one third reported interferences from moderate to severe in sleep, general activities, pleasure, mood and work, relating variables such as age, race, BMI, smoking, anxiety and depression, as being significantly related to the experience of pain (18) .
In this study, it was possible to find the incidences of 11.1% and 6.7% for pre-operative pain, respectively non-related and related to the surgical site. In the postop the cases of pain unrelated to the surgical site fell to 2.2%, while in 4.4% of the cases there was pain in the site of the surgery. The management of pain is more effective when interventions are not used precociously. Pre-operative Nursing interventions in health education about the surgical process, preoccupations and expectancies for the treatment, can make the situation easier, diminishing the length of exposure to pain, and optimizing the satisfaction of the patient by increasing the quality of the perioperative care (18, 20) .
Studies indicate that lesions are more likely in the case of patients who undergo epidural anesthesia 68% than in that of patients who suffer general anesthetic induction 20%, which is in accordance with the findings of this study. Sedation and anesthesia nullify the ability to feel discomfort and change position during the surgical procedure, as they block the sensitivity of the body to pain and to pressure, leading to vasodilation and, consequently, to a reduction of arterial pressure and tissue perfusion. Therefore, abnormal amounts of pressure in certain areas of the body may lead to ruptures in the ischemic tissue and to the development of pressure lesions (8, 14) .
The use of the Braden Scale made it possible to classify 8.9% of the participants as part of the risk group for the development of pressure lesions, and 2.2% of them developed PL in the pre-operative stage, which reoccurred in 6.7% of them with a history of lesion. In addition, 17.8% had some type of physical limitation. In 11.1% of cases it was related to alterations inherent to age, and in two paralysis cases it was the sequela of ischemic strokes and due to firearm injury.
A total of 24.4% of patients went through the surgical procedures for two to four hours, while only 4.4% went through a longer period, from four to six hours, not remaining on the operating table long enough for the integrity of the skin and muscles to be damaged. In other studies, the constant pressure to which the tissues have been exposed for a period of two to three hours can cause pressure lesions and focal alopecia, which risks evolving to more critical stages according to the characteristics of the tissues involved, meaning that risk evaluation is important to better plan the health assistance (11, 15) .
CONCLUSION
It is possible to state that the objectives of this study were met as it was possible to evaluate the risk of developing perioperative lesions resulting from positioning. 31.1% of participants were evaluated as at a high risk. Ages above 46 years old and systemic arterial hypertension diagnostics were associated to higher risks of surgical lesions due to positioning.
